
12/15/95 86:28 KEDIATEL FAX SERVICE->U S WEST/Judy Brunsting
DEC 15 '95 09:25 USTA

2

DEC 15 '95 ra7:~18M

396 P12l5

I
D. LEe INPUT PRICES GROW AT TIlE SAME RATE AS U.S. INPUT PRIfi

Th~ X in a price cap plan should be chosen so that GDP-PI - X is ar~
target for the future change in cost per unit of output for the regulated firm. Measurement of

LEe and U.S. input price chances is thus necessary in order to translate changes in relative

growth of total factor productivity (TFP)-which relate growth rates of output and input

qIItI1Uilies-to relative changes in unit COSlS, which requires reliable information about input

prices. Put simply, changes in cost per unit of output are given by the difference between the

change in cost and the change in output quantity. Since the change in cost is simply the jsum

of the change in input price and input quantity, the change in cost per unit of output can be .

written as the difference between the growth of input prices and the growth of TFP.

The FFN seeks comments on three items related to the measurement of LEe and

u.s. input prices and their role in the selection of ap appropriate target value for X:

• Is the long-term difference between U.SJ and LEe input price growth rates

(the "input price differential") zero?

• Has the trend in LEe input prices or the input price differential changed since

divestiture?

• Is it more desirable to measure LEe unit cost growth directly, rather than by

comparingaLEC TFP and input price growth to U.S. TFP and input price

powth?

Our analysis once apin confirms that the long-term trend of the LEe and U.S. input price

differmtial is zero and that the trend has not changed since divestiture. We continue to

believe that capital service prices are difficult to determine and, while adequate for their

inacled usc in a TFP studyt will result in historical input price g~~ differences th~t
. "
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cannot be calculated with sufficient accuracy to suppon forecasts of future input price &rowth

differences.

A. The Loq-Term Trend or The Input Price Differential is Zero

•
There is no genuine dispute in this proceeding that the long-tcnn rate of growth of

LEe input prices is the same as U.S. input price growth. As discussed in the attachment to

the United States Telephone Association filing prepared by Christensen Associates. the input

price series that is most methodologically consistent over time was flled in an affidavit by

Dr. Laurits Christensen on February 1, 1995. 1 It combines (i) the Christensen Bell System

study for the 1949-1979 period, (ii) the USTA LEe study for the 1984-1992 period, (iii)

the Bellcorc Report4 for the 1980-1982 period and (iv) the North Dakota studt for the

1983-1984 period. In this data set (which we will call "Christensen 1" for convenience), the

long run input price differential averages 0.1 percent and is not statistically significantly

different from zero at conventional confidence levels.

. \
In AppendiX F to the Firse R~port and Ortkr, FCC Staffm~ C. Anthony Bush

and Mark Uretsky (henceforth "Bush-Uretsky") cite a NERA analysis of a different set of

Christensen data spanning .the '1960-1m period, which combines input price data from the

Christensen LEC study for 1984-1992 and the Christensen North Dakota study for 1960-

1~.',F:1=~~e::~:::::::~:i2
Cap Pormula," AftlcIavit filed ill CC DockM No. 94-1, Pebruary 1, 1995. Exhibit A (Cbril__ ~Vit).

1 L.a. CIari. e., D.C. CbriIt...... and P.E., SchoIIch, "ToW Factor Produc:tivity ia the leU
S)'IIal, 1947-1m,"~ A80cia.., Sepcember 198t.

] L.B. Orittl _. P.B. SaboIdl, IIId M.E. Meia.. "Productivity of the LAxa1 OperaIiDa TelepboDe
CompuieI Subject to Price Cap RIpIaIioft, 1993 UpdMe," Chris.... Auocia.,January 1995.

• IWI QwnnmiAtiGDl. . --. IIIc••~c EsrillllM;on ofIIw M.,ill4l Opcrtu;";h'C;L
IllltnNIU ..tcau, SpIIcial Report S"-PAD~.f2,May, 1987.

S Loll.~, '""focal F.cIOr Produotivity Orowtb iD the U.S. TeIiIcolDlDUDic:atioaa
die 'U.S. EcoDomy, 1951-1987," SdaeduIe 3 to Di.nM.:c Tcstimoay, Cue No. PU-2320-90-149, North akota
Public Servioe CQmmillliOD, 1990; U.S. 1ute8&1 of Labor Statistics, "Multifactor Prodw:ti~ty for tbe·Priva&e
B.... Secfor...

6 C.A. Bulb aDd M. UretIky, "Inpuc Prica and Total Factor Productivity," I,. 1M MQIt". of Prit;te Cq
1'.""",," lWvi..., for Local1£:JU:ltM,c Camen, Fint Rqorr and Orr:kr. CC Docket 94-1, FCC 95·132
(Mach 30, 1995). Appendix P (bcGcoforth "Appendix. F-).
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that this input price differential series differs from Christensen I and that the averap input 1
price differential over the 196().1992 period is larger than that for Christensen 1, avcnpn,

0.7 percent. Bush-Uretsky's conclusion that "the various data series placed on the record by

USTA are not all in accord that the lone-run input price differential is, in fact, zero"7 is

based entirely on the Christensen 2 data set. They both use Christensen 1 and 2 data sets to

araue that "the post-divestiture period represents a significant break from the past. ".

The Christensen 2 data set was put together by NERA from publicly-availabl,

sources to telt the hypothesis that the avera&e input price differential was ~o in the 19n1

run. However, as explained by Dr. Christensen, there are important differences in thel
measurement of input prices between the USTA LEC and the North Dakota studies. &nce,

the Christensen 1 data set provides "the most theoretically consistent telephone input price .

time series available" because it minimizes the use of the North Dakota input price 'data for

which capital prices were calculated using a different method.' Thus Bush-Uretsky's

conclusion that because

Christensen has provided no justification for usina a different version of the
LEe input price series for the period 1960-1984 than NERA's yersion...we
cannot accept Christensen's conclusion that the input price differential is
zeroJO

is incorrect. Usina the best available, most consistent measure of LEe input prices over the

lonpst period available at the time, the difference between the growth rates of LEe &l'n
U.S. input prices is negligible (0.1 percent) and not statistically significantly different from

zero. J1

To rest whether there is a statistically discemible difference between LEe and

U.S. industry input prices, we performed four separate t-tests of the hypothesis that the mean

7 lbItl. at 12.
• lbiIl. at 13·14.
, Soc Ibc ,"'cllmeat to tile Unitocl Statel Telephone A.-;)Ciating fiUiDl~ by am__

AaIGCiMM.
10 Afp dis P at 13. ' ,1<",

II~, .. Dr. Cbr" ...... there are sipificant methodololical iDCOaliateDcica betweea. the
U.S. iDput iDfbtioDlIIIiuure and hi, LEe input intlatiOG 0ICimtIcs. '" .'



12/15/95 86:29 HEDIATEL FAX SERVICE->U S WEST/Judy Brunsting
DEC 15 '95 09:27 USTA

DEC 15'95 07: ~~8M
396 Pl2l8

s

difference between the change in LEe (or telecommunications) input prices and U.S.

industry input prices is zero assuming unequal variances. Table I shows that we cannot reject

the hypothesis at the 9S percent confidence level, as each t-statistic is less than its associated 4

critical value. Indeed, even at the 90 percent confidence level, we cannot reject the

hypothesis that the input price differential-for the entire period or for the post-clivestiture

period-is zero. Thus, the data provide no statistically valid support for the use of an average 1·­

input price differential different from ~ro. In other words, Christensen's conclusion that the I

LEe input price differential is zero is supported by the data.

Table 1. We cannot Reject the Hypothesis that LEC and U.S. Industry Input Prices Are
Equal

.
•

Iapu& Price M.a t Critical ,a

r ........ DilferenUal Input .Price t·Statiitic a-O.05, %tail j
DUr.......

~orl........ 1 1915·1992 1.7~ 4.0~ 1.27 2.36
a.,t_..... 2 1960-1992 4.7% S.3% 0.79 2.01
CIIriIt••• Z 1985-1992 1.7% 4.0% 1.31 2.36

We performed our tests using both the Christensen 1 and Christensen 2 data sets.

Apin, the tests show that we cannot reject the hypothesis that the two series have the same

mean over the longest possible periods: 1949·1992 for the Christensen 1 data and 1960-1992

for the Christensen 2 data. From these tests, we conclude that there is no evidence that the

long-term input price growth rates for the LEe ~ndustry and U.S. industry in general are
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diffe:cnt, and that no difference should be embodied in a value of X intended to represent a I­

lona-term industry average productivity target.

B. The Input~ Dilterutial DId Not Chan... -'-'y at D11uL
Bush-Uretsky conclude that the post-divestiture average input price differential Mis

not consistent with a lonl-run trend of zero~t" and that "the input price differential for

the post-divcstiture period should be calculated using post-divestiture data." In addition,~

uscrt-circularly-that "the input price differential for the 1984-1990 period should be~
. I

on data from that period" and that "[f]Ot purposes of calculating the historical X-Factor for

the period 1984-1990 under a TFP framework, ... the input price differential for the 1984­

1990 period should be used. "11 Under dispute is the robustness of that point estimate and

whether it should be used as a forecast of future input price differentials. A key piece of

evidence used to reach their conclusion is their test of Ad Hoc's unsupported hypothesis that

divestiture explains the slow-down in LEe input prices relative to u.s. input prices during

the 1984-1992 period:

We tested Ad Hoc's hypothesis that divestiture explains why LEe input prices
appear to be growing at a substantially slower rate than economy-wide input
prices during the 1984-1992 period....We perfonned several statistical
tests..•we conclude that divestiture is a major factor in slowing the rare of
growth of telephone company input prices 13

Bush-Uretsky claim to have tested two hypothesized relationships: (i) that changes

in LEe input prices can be explained by u.s. input price changes, the level of Moody's

public utility bond yields and the implementation of divestiture, and (ii) that chanles in the

LEC and U.S. input price differential can be explained by the level of Moody's public utility

bond yields and divestiture. Simple ordinary least squares relression was applied to test each

12 App-di'l P at 13-14.
13 Appeadix P at 13.
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hypothesized explanation usin& both the Christensen 1 and 2 data. sets described above, so

that a total of tour regression models were estimated.l'

There are clear conceptual and statistical problems with the analysis performed by

Bush-Uretsky. First, the Bush-Urctsky approach cannot beused to conclude that divestiture , ~
had any causal effect on either LEe input prices or the LEe and U.S. input price ,

differential. Empirical economic analysis begins with an economic model that describes the

relationships among economic alents. markets and economic activity. While a divestiture i

dummy variable is statistically significant in all four of their regteSIions, this result does not I
establish the hypothesis that changes in LEe input prices are related to divestiture. that the I

\

input price differential increased permanently at divestiture or that divestiture caused any

change in LEe or U.S. input prices. The data appear to support the hypothesis that a

temporary shift took effect between 1984 and 1990 but then rcvcncd back to the normal

historical pattern of input price chan~es. Indeed, simply adding an additional dummy variable

to their equations to account for the 1990-1992 period would indicate that the relationship

shifted back again so that the slower LEe input price growth rate in the 1984-1990 period

should be regarded as an aberration, not a permanent chan&c. See Attachment A. The fallacy

of this type of reasoning-introducin~a dummy variable into a regression with no thegretica1

support and inferring something from a statistical test of its coefficient's significance-was

explained in a California proceeding by Dr. Gregory M. Duncan.l~ As illuStration, using

dummy variables and the Bush-Uretsky data set, Duncan showed (i) that the input price

differential in the 1983-1992 period was no different from the 1960.. 1982 period, (ii) that the

14 n. a.riI".,m 2 data .... 1960 to 1992 while the CbrisceaIea 1 data lpI'aaocll949 to 1992.
Burb IIICl UIIIIIky i ..... daIt dIo biDary variable \lied to I'Cpl'ClOllt divOItiture wu equal to "zero" for aU
)'filii prior to 1914" equal to -OM" for 1984 tbroqla 1992.

IS Dinct IIICl Rtply TMbl!DOfty of Dr. G..,ory M. DUIlCMl Oft behalf of GTE e.tifomia IDc:oIporated
in Califomia P\IbIic Ulili. Commj'l'ioaCuo No. I. 95-45..Q41. Dr. DuDcu IcboW'l that .....U~yweN, ill
t.:t, UMble to tMt .. bypotblail of whether the LEe aDd U.S. inpul price.u devj_ from ODe aodaer ia
.... lUll few two reuoaa. Pint, boda the U.S. iDpuc price sen.. uad the Moody boDd yield __ are
........ ill &be .... aDd IICoad UNUky procedure aU..... duawy variable 1DMbodol011. Dr.
DuIaa perfonD8d aD ARlMA malytia coUatepatioa tilt~ CbriItca...·.·LEC aad U.S.. iDpgt price
seriDr aDd, ... aD tMt lIIa1y•• COGdudld tIIal dIo iapuc Ieri. are cointepatod-tbat there i. DO~ to
5lIpIXlI'l me coateDtioa 'ttiatLEC iDp&al price _ri.. moves differently from the tr.S. input price __ 'ucepc for

spuriOlll t'IIDdom. fluctuaUou. '. : :
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Fipre 1
LEe and US Input Prices Track Each Other Closely

input price differential has returned to a zero mean in the 1989-1992 period and (iii) that the

input price differential in the 1960-1980 period is the same as the differential in the 1990­

1m period. Thus, further applications of the Bush-Uretsky dummy variable method show

that the Busb-Uretsky data do not support the hypothesis of a one-time shift in the input price

differential at divestiture.16

" Duaca doll DOt repnl ., of ...... dummy vaNbIe teItI as di.,otliUve IMc. of die bypotbetiI dial
tM iaput price diar..-cw cbanpd • dive.lituN or di"-s from~. In DunaIa'. vialw, .. propIr' felt of ....
hypoda••• tbII tile iapu& pric»c1i~ iI JarO and bu DOC dJuaed is to portoi'm • rime __ ....y.1 of ....
di~ADd tat wbetbcr the __ is IlabGlW')' Iftd JlIIV~ ID lUI Califomia tMU.IDDDY. be Ihowed
tbI& .... dMa eaa n;.ca IUlid:w hypadMlil. 10 thai the oouilteat witb • data ,.....eiq~ &bat is
.......". (C'O"lIlIDt aver time) aDd hal .-0 mea (10 that the iDPUl price growth for the relecommUDic;Miou
iDduMIy equaIa &bat of .... U.S. u • whoJ_).
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The two key questions to be answered are (i) whether LEe input price growth

differs from the overall U.S. input price growth over the long run and (ii) whether the input

price differential has changed since divestiture from its long run average. One simple way to

address these questions is to create an index of each series and observe if, when and how

LEe and U.S. input prices deviate from one another. These seemingly contradictory

staiUtical results arc then readily explainable given a picture of the data. Figure 1 shows

LEe and U.S. input price indices developed using the Christensen 1 data set for the 1949r
1992 period.

I

The input price indices track each other very closely from 1949 to 1979. LEC input

prices then grow more rapidly than U.S. input prices from 1980 to 19,83, more slowly from

1984 to 1989 and more rapidly again from 1990 to 1992. Relying on an anful choic;e of

dummy variables, one could easily, but incorrectly, conclude that the relationship between

LEe and U.S. input prices changed permanently at divestiture, but the evidence shows that

(i) the change did not begin in 1984 and (ii) the change was not permanent, reversing itself

in the 1990-1992 period. The data simply do not show a one-time, permanent change in the

relationship between LEC and U.S. input prices in 1984. From the evidence shown in Figure

1, it would be impossible to argue that the mean input price differential growth rate for the

1984-1990 period would be the best forecast of future input price differential growth rates.

On the contrary, the evidence suuests that a one-time deviation from.historical norms has

reversed itself and that U.S. and LEC input price chanies should now again approximatfty

equal one another. If there was a shift, it was temporary and is now over.

In addition, the data used to measure the input price differential were not collected

for this purpose and are unsuited for this usc in several ways. First, as explained by Dr.

Christensen, the U.S. input price series are calculated using a different treatment of capital

prices from the LEe input price series. Thus, in the post-divestiture period when interest

rates fell but corporate profit rates remained relatively constant, the'difference between

measured U.S. and LEe input price chUla overstated the actual difference between those

changes. Moreover, the fact that both Christensen 1 and 2 data sets were spliced together
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essentially at divestiture readily explains the obser:vcd "change" in the relationship between

LEe and U.S. input price growth rates. 17 Thus, our ability to measure any hypothetical

shift from these data is limited: measured differences in LEe and U.S. input price growth

rates arc at least partly due to differences in measurement methods.

c. Errors in Measurine Input Price aDd TFP Growth do DOt Caacel Out

In USTA's Reply Comments filed in 1994, NERA presented both theoretical and

empirical evidence that differences between measured LEe and U.S. industry input price

growth rates are unreliable and more volatile than corresponding differences between LEC

and U.S. total factor productivity growth rates. In addition, Christensen showed that U.S.

and LEC capital prices were not comparable because they were calculated using different
I

methodologies, and that apparent differences in growth rates could be ·ascribecl to differences

in methods of calculation rather than underlying differences in the true growth rates.

In their appraisal of this evidence, Bush-Uretsky replied that

• NERA has not shown that measurement errors in capital prices "introduce a
bias into the input price series" II and that 10althoueh NE.RA has shown that
the measurement problems could cause considerable year to year fluctuations,
NERA has not shown that such fluctuations could make a six year period ...
unreliable"19 and that

• though BLS and Christensen measure capital costs diffetent1y~ Man opposite
bias .of equal maanitude is contained in the TFP differential that USTA would
usc to set the X-Factor... [so that] the sum of the TFP differential and the input

1'7 1'bD am. dr. f ..... __tway colDbiacl Bell Sy...~q (i.e., AT&T illdudld
widI dae 1UJOCa) from 1949-1919 wida LEC~ from 1984-1992, -. two clitta.t LEC data ..
beNIeD 1910 Idd 1913. Tho CIri_ 2 cIaIa ICC combinor the North DUoca LEe SCUd)' (wbich ...
si...,ufiecllDNlUl'O of cbe price of capital) for the 1960-1984 period aDd the USTA LEe abld.y for cbe 1985-
1992 period. ,

II HDwever, CJariatea.. Auoci... Ihowed that the capital price Jeri.. ill the U.S. NatioaaJ r..c.m- aDd
Product McouIlfI produced a biued IDIIUUR of &be arowdl of U.S. capital pric:a aDd thua of the LEe-U.S. input
price~ See me CbriItea AfftcIavit at 7-9. . .

19 a-all)' ID advOQt.e of the of I particular Slatirtie for public policy purpoaes IbowI that tbe -.aillic
is ..... 10 tbat .ru.ctom errors of~t do not lead co r-' chua- ill ec:onontic OIl&colDl!L· NBItA'.
allepd fai1llre to .bow. chat rbe meuured mpuc price diffetefttial Ul IIDRliabl. doeI not meec ev_ ~.lIIIiDimal

~ofplOOf. "l
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price differential will be unbiased and that the X-Factor, which equals the
sum, will be unbiased. ";W

Based on this record, 1 S9 of the FFNsee'u further information on problems in measuring

input price changes, citing Bush-Uretsky's conclusion that

descriptions of problems in meuurin, changes in post-divestiturc input prices
fails (sic) to convince us that the problems are serious enough to warrant
rejection of the measurements for use in calculating an X factor.

This conclusion, however, is incorrect and is based on (i) a misreading of the empirical

evidence in the NERA study and (ii) a simple algebraic error in Attachment B to the Bush­

Uretsky study.

First, input price differential data are clearly subject to much greater fluctuations

than productivity differential data over the post-divestiturc period. The empirical evideitce

rcprding the input price differential presented in the various USTA filings and ex panes

shows clearly that random fluctuations make data from a six or ei&ht ytM period sufficiently

unreliable that standard statistical tests cannot distinguish the mean differential from zero.21

One might debate in a policy setting whether these statistics should commit the analyst to

behave as if the hypothesis were true. However, one cannot seriously 'debate the empirical

fact-quantified by the t-sratistics-lhat "such fluctuations ... make a six year period ....

unreliable," particularly for use in predicting future values of the differential.

Second, Bush-Uretsky's conclusion regarding the comparability of LEe and U.S.
input price series suffers from a critical algebraic error. In their Equation (2), reproduced

below, the authors write the measured input price change ("wV~ as the sum of the true

input price change ("W tIU
-, and a measurement error in input prices (4.w)

I

(2) "WCJI - ..W-VI + 4 w •

a Af. l ix F 8& 11.
21 s.. tor iaI="O, dMa affUIavit of Dr. Laurira I.. ChriItlIuIa. ,.AIlIDput Price Adj WOuld Ie

All IaIIpptopriaIa AcMilioa. to no LEe Price Cap Fonnula· on bebalf of the Uaiild ScarM T......
AlIOCiaIioa. Februuy 1. 199$ .
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The error 4 w is ascribed to the effect of profits on the measured change in U.S. input

prices.22 Bush-Urctsky define 'J>TFPevJ as

(2.1) ~TFPeus == ~W"'\1· - G~

which can be interpreted as the measure of TFP growth associated with a correctly measured

input price growth given by ,.rs, Substituring equation (2.1) into equation (2), they then

obtain

(2.1) CJ,w1.JI == GDP-PI + ~TFPeus + 4w .

The error arises in the next step where they (implicitly) assume that the last two terms in the

above equation are equal to measured U.S. productivity growth. Using this notation,

however, measured U.S. productivity growth ('On?'I) differs from actual U.S. productivity

growth ("TFI-~ by a measurement error ( 4rPP ):23

(2.3)

Thus errors in measuring national input price growth and national TFP growth would cancel

out and measured national input price growth would be equal to measured inflation plus

measured national TFP growth:

(2.4) t5WtIS - GDP-PI + IJIlTFPUI

only if 4" =4'D1" Comparing equations (2.2) and (2.4) above, we sec that Busb-UretsIcy

have implicitly assumed that the measurement error in national input price growth is the

same as the measurement error in national TFP growth (i.e., the measured growth rate

differs from tbe aetuallfOwth rate by the same amount, 4, for both U.S. input prices and

productivity). Thus, Bush-Uretsky incorrectly conclude that 4 cancels, out in their equation

(6) in Attachment B only because they incorrectly assume that the same A measures both the

n W.... 1M sublc:ript W co luab-VNbky's A co diltiapiab~cwror ill iDpat price powdl
from~ em:w ill Tfp ,rowda below,

ZI W. add tIM aublcripc TI'P to BuIb-V"'y·. 4 co dilCinpilb~ error in 1rP powtb
from ....-maat ill input price arowdl above.
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enor due to profits in the U.S. input price growth series and the error due to profits in the

U.S. TFP growth series.

The assumption that an error due to the treatment of profits in U.S. accounting has

the same effect on measured productivity arowth as on measured input price IfOwth is utterly

incorrect. As explained in the NERA 1994 Reply Comments.

In a TFP study, input prices are used only to calculate the relative weqhts of
different inputs used in construction of the quantity index of agrepte input.
'Ibese weights are expenditure weights, where expenditure is the product of
price and quantity. While cal~ulationof labor and materials prices and
expenditures is straightforward, the estimation of capital expenditure and the
pri= of capital is quite complex. Moreover, for purposes of a TFP study,
capital expenditures do not have to be measured with a significant level of
precision: even though there are a number of ways to c:al~ulate su~h

expenditures, the capital share of the input quantity index tends to be around
50 percent for LEes. And since it is the~ that is important, fluctuations
around 50 percent do not matter much in the estimate of the. input quantity
index.

In contrast, when. the same formulas are used to calculate an input price index,
the year to year ccbMu becomes very important. It is elementaiy that accurate
c::a1culation of changes is much more difficult that accurate ~lc:ulation of
levels.16

For example. small dlanges in capital equipment prices produce large ,changes in the

measured price of capital, (as shown in Table 3 of the NERA Reply Comments) but have

little effect on the relative size of capital expenditure and thus little effect on measured TFP.

Such distortions are thus likely to have a much more significant impaCt on the growth of

input prices thaD on the lrowth of TFP. In general, any error that distorts the growth of

aureaate input prices but not the proportional mix of inputs will result in different 45 for

equations (2) and (2~~) above: Thus. if one were to use the propo~ inpu.(~rice differential

in the calculation of X, measurement errors in national input prices ,would not cancel out,

aI N.aioul Eooaomio~ AuoQi.,.., Inc•• "Bc:oaomic Perf0rmuK7e of the LEe Price Cap PIaA:
RAIply COJr!UI!IO!t,· filed .. AtlaclllDMIC 4 co cbo Unit. SllIIU T.16p1ao1w AssocUu;OlllUpIy CINIIIrIeIIS, 111118 29,
1994. at 28. (NERA Reply CoIlUDll1&s).

. ".
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and erron in the input price differential would translate directly into errors in the measured

value of X.

In summary, a correct reading of the theoretical and empirical evidence in the
• t

record supports the fragility of direct measures of the input price differential over the post-

divestiture period. Setting X to reflect random fluctuations in the post-divestiture input price

differential runs the risk of seriously penalizing price-eap regulated firms as interest rata

becin to rise and LEe input prices-once alain-begin to grow at a faster rate than those of

the U.S. as a whole. 25

m. PRODUCTIVITY GROWTH CANNOT BE MEASURED FOR SUBSETS OF
SERVICES

• I,

The FFN ex~lores in 'S 62-70 the possibilities of (i) measuring TFP growth for
..4. ,'p.•

intantate services or for regulated services alone or (ii) adjusting a total company measure of

productivity growth for differences in the relative rates of output growth for various services.

Failing such adjustments, the FFN asks whether adoption of a productivity offset based on

lOcal firm TFP experience for interstate services alone would result in a deflCit or windfall if

intrastate prices were regulated using Part 36 costs.

As the FFN tentatively concludes,16 TFP must be calculated on a total com~y

buis because there is no economically meaningful way to assign portions of common

facilities to individual services. To sec this, suppose the regulated firm .supplied only 'tWo
, ;' .. ,. . ..

identical services (interstate and intrastate usage) initially at equal volumes and equal prices,

usmC identical facilities which could have both fixed and variable crist Components. SUppo$e

that over time, (i) demand for interstate ~e doubled while demand (or intrastate usage

remained constant, and (ii) total input quantities increased by 40 percent. The resulting
1

JIOwth in TFP for the firm would be about 6 percent; using Tornqvist revenue weights,

»Ia adeliae-. chula- in other LEe input pri.. could~ .,,"'" L~ input priCe powtb. CO

exceecl tlW of averqe U.S. input prices.
»At 163.
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agregate output would have increased by a.bout 46 percent while agrepIe input quantities

would have increased by 40 percent. Assuming input prices were unchanced, unit costs

would fall by about 6 percent.T1

How should this productivity growth be distributed-if it all-between interstate

and intrastate usage? First, it should be clear by the symmetry of the assumptions that the

change in variable cost is the same for interstate and intrastate usaae: an additional minute of

eadl service would increase total costs by exactly the same amount both before and after the

change in output. Even though interstate demand growth is responsible in this example for

the reduction in unit costs, that reduction inures equally to interstate and intrastate sezvices.

Thus if all costs were variab~, unit costs for interstate and intrastate services would fall by- .
the same amount (6 percent), and-in unregulated competitive markets-()utput prices for

thae services should fall by about the same amount. Second, if all costs were fIXed,

incremental cost would be zero in each jurisdiction and each additional minute of use would

reduce unit costs by the same amount, irrespective of whether the usale were interstate or

in~. Thus. it is pointless to ascribe faster TFP &rowth to one service compared with

another.

A. Productivity Growth Cannot be Measured Sepantely for Intentate
Senlces

The Christensen measures of historical LEe industry total factor productivity

growth were calculated for (essentially) all inputs and outputs of the local telephone

companies. NoUna that the FCC felulates only interstate services, the' FFN questioned the

relationship between productivity growth for the finn as a whole and productivity~ for

ill interstate aDd intrastate services. In particular, the FFN requested comment on whfer

<1ifferential rates of output growth or profitability between interstate and intrastate services

would affect measures of the historical interstate TFP growth rate and if there were some

mechanism to adjust total company TFP erowth estimates to accoun~ for these dif'fl ces.1I

'ZI Wo cakulato growth rate. uUll' lb. difference betw8en the naQlral lo,arithms of the levels.

=- "N at 1 62~8.
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Because chanles in intraseate OUtput affects interst.auacosts, there is conceptually no way 10

define TFP crowth separately by jurisdiction. And since one cannot define distinct interstate

and int::rastate productivity growth rates, there can be no adjustment to total company TFP\
growth to approximate interstate productivity growth.

1. Separability imposes ratridiollS OD the produdioD procell for a
IDUltiproduet finn that do not bold for telecommunicatioas
tecbnolocies.

Economic theory shows clearly that TFP growth for subsets of services in a

multiproduct fum can be defined only in very restrictive circumstances that certainly do not

hold for telecommunications firms. In economic theory, productivity growth is measured

with reference to a production function which specifies the maximum output that can be

produced from given quantities of inputs. Using that production function, total factor

productivity growth is the difference between the rates of growth of a revenue-weilht:ed

index of maximum output quantities and an expenditure-weighted index of input quantities. If

there were only two outputs: interstate and intrastate services, it would not be meanmaful to

speak of individual TFP growth rates for interstate and intrastate services unless the

production function can be written in a particular and very restrictive form in which:

• all outputs can be unambiauously separated into intrastate and interstate
services;

• all inputs can be unambi,uously separated into intrastate and interstate facton
of production; and

• chanles in in~te inputs do not affect interstate output and chanles in
interstate inputs do not affect intrastate output.

Matbematica11y, those conditions imply that the cost function for'the firm can be

written as the sum of individual cost functions for interstate and intrastate services:

C(Qw., Q.., PLt p~ Pat> = C.(Q.., PLI PJ" PM> + Cz<Q....., PLt Pit, Pat>

where PL, P)i;, and PM are the prices of labor. capital and materials, 0..... and Q...,. are

quantities of interstate, and intrastate outputs and C;(Q, PL, Ps:, P..> represents the minimJn

cost of producing output Q with liven factor prices PL, PI: and PaL '. Th~ requirements are
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known as "'separability" restrictions in economic theory, and in particular, they mean that the

marginal rate of substitution among interstate factors of production must be independent of

the level of intrastate demand (and vice versa). The known presence of economies of scope

among interstate and intrastate services means that the cost function cannot be separable. and

TFP growth cannot be measured independently for interstate and intrastate services.

As recognized in the FFN, interstate and intrastate telecommunications services are

supplied using a high proportion of common facilities, and such technologies are, in fact, not

separable in the sense defined above. Interstate and intrastate usage services are produced

using the same facilities and expenses. An increase in demand for interstate carrier access

leads to precisely the same changes in investment and expenses as an increase in the demand

for intrastate carrier access or. indeed. for local usage. In these circumstances, it is
j ,

impossible to distinguish between the productivity growth rates of intrastate and interstate

services. If each additional minute of interstate service requires the same increase in inp~ as
i

an additional minute of interstate service, then productivity growth in the two sectors will be

the same.

Note that this result holds irrespective of the output growth rates of the two .

services. Even ifinttastate output is constant. if the identical teehnololY is used to produce

intrastate and interstate services. interstate and intrastate services would experience the same

growth i ..t total factor productivity, in the sense that the change over time in the amount of

output produced per unit ,!f input would be the same. An addition to the rate of growth of

interstate output would lead to higher total factor productivity growth for intrastate as well as

interstate services.

2. JuriIdictioDa1 RparatiODl do not provide a basis for productivity aoalysis

OUtputs can be assigned consiscently to interstate and intrastate jurisdictions,

although the distinction may have little meaning to customers.2
' The difficulty for

productivity analysis is that the costs associated with producing intrastate and interstate

» For ulllllP1e. 1M Ioeal diatributiOil of interstate toll caUs il jurisdictionally iDtentare UDder· the
Commiuion's rulel, but the c:als. are flmctionally identical to the local distribution of int....tate toll calli.
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services cannot be separated into corresponding intrastate and interstate components. The

Commission's Part 36 Rules do not jurisdictionally separate costs for the pwpose of setting

prices. They do not reflect cost causation, and interstate costs do not even approximate the

economic costs of supplying interstate services. Productivity growth measures based on

separated costs would be distorted by changes in the separations formulas and factors and

would provide no meaningful information about the productivity growth of interstate

scrvi.ces.

Consider. for example, the recent history of jurisdictional separations. From the

bc&inning, the interstate jurisdiction was synonymous with long distance toll service. Thus

costs allocated to the interstate jurisdiction were recovered from long distance charges while

costs allocated to the intrastate jurisdiction could be recovered from intrastate usage charges.

or from flat-rated monthly charies. Until Smith Y. Illinois Bell in 1930, none of the costs of

local service were assigned to long distance services. The first ~tions manual was

adopted in 1947, and in response to the perceived need to hold down local rate increases. the

industry steadily increased the portion of local costs assigned to the interstate jurisdiction.30

By 1982, the presence of competition in interstate long distance markets made increasing

subsidies to local service difficult to sustain, and the FCC froze the subscriber plant factor

portion of the separations formula, reducing it to a common 25 percent gross allocator in a

transition from 1983 to 1986.

The intention of jurisdictional separations was thus to determine an appropriate

amount of local exchanlc costs to be recovered from long distance revenues. There was and

is no pretense that jurisdictionally interstate costs bear any relation to the fOlWard-lookinl

incremental or total costs of supplying interstate services. For example; 2S petcent of Iion-

3D n.~ of DOIHntfie ..ative (NTS) plaDt auiped 10 tile in,...... juriJdU:ci.oD wu oriJiaaUy
M& at die ill...... IIIiDuIea of ua (SLU) proponiOll. This proportiOll iDl;:.-.-l .-dily ...... 1950 - 1910
froID 1.8 u. SLU ill cbI CbuI_ PlaIa (1952) to 2.5 d_ SLU ill eM o.v. PIID (l96S) to 3.2 ti...
SLU ia cbe FCC PIua (IMI), <;Uhnjeecia, ia 3.3 tim. SLU in ..Ozark PI. (1911). For. bilCOly of
jlll"iatiaional..,..ciou. .. J.... w. SieMer. SqIIIw;OIV 1'rrJetJtlwa In 1M T,,.phoIw 1"""': 1M
Hl#tJfteal 0,;,_ ofa Pllblic PoUcy. Propua OIl Infonna&iOll RcIourcee. Harvard Univenicy. CaaDbridp.
M.=rh..... PubIicatica P-17-2. Jaauary 1977 or C.L. Weinhaua aad A.G. OeuiD,er. BMINJ 1M rtllqltoltl
~, Norwood, New Jcncy: Ablu Publi8biq Corpontion. 1988.
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traffic sensitive (NTS) accounting costs are assigned to the interstate jurisdiction even though

these costs are not sensitive to the volume of interstate services or even to the presence or

absence of interstate services in their entirety. Measures of proc1uctivity growth for interstate Ii
services would be affected by the rate of growth of NTS plant, and yet there is no-causal .

connection between the growth of interstate output and chanaes in NTS plant.
\,

When the production process is not separable between interstate and in~tate

services, interstate TFP growth is undefined. Measuring it is like tryinl to find a black eat in

a dark room where there is no cat. It is not merely very difficult; it can"t be done.

If it could be done-though it can"t-any method of measuring jurisdictionally

interstate TFP growth would have to adjust investment and expenses for changes in the

separations rules. Obviously a change in a separations formula that shifts investmeD~ or costs·

towards the interstate jurisdiction does not represent a reduction in interstate productivity
- ..-.

growth in any meanin,ful sense of the word. In addition to adjusting for chances in the
.'

rules, additional adjustments would have to be made for ordinary change.s in separations

factors. The Commission's Part 36 Rules assign investment and costs to the interstate

jurisdiction depending on factors such as the percentale of interstate use. In practicer, special

studies are perfonned by telephone companies at various intervals of time to calculate factors

to be used in the formulas. A change in a factor would chance measured productivity

growth-all else equal-and since the change in the factor bears no necessary relationship

with a change in the forward-looking economic cost of supplying interstate service, such

changes would also bias the measurement of productivity growth.

In short, the jurisdictional assignment of costs through Part -36 of the

Commission's Rules does not represent an economically meaningfuliSsignment of costS" to

the c:ate&orics corresponcling to outputs of interstate and intrastate serviccs:Chanlcs in

separated costs or investment generally have no bearing on corresponding changes in: the

relative costs of interstate and intrastate services, and using such cOsts in a TFP study would

produce economically meaninc1ess results. As lona as interstate and intrastate services are

pl'Odlwed usinC common costs and the same technology, there is no way to identify separate

productivity growth rates for interstate and intrastate services.

,
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3. Differeat output II'Owth rates for different services do not imply
different productivity or unit cost chanles~

It is generally rcc:ognizcd that output growth is a key delCrnlinant of the rate of

growth of TFP. For example, the 1989 NERA study filed in CC Docket No. 87·313 found

that a one percent increase in the rate of growth of usage was associated with about a 0.5

percentage point increase in the rate of growth of TFP.31 Similar results w~ reported in

the Christenaen study for local ~change camers fIled in 1994; that study concluded that Ma

one percentage point decrease in output will lead to a reduction in TFP lrowth of between .3

and .5 percentage plints."32 With this background, the Commission seeks comment in the

FFN (at 1 65) regarding adjustments that might be made to an aggregate finn-level historical

TFP growth estimate to reflect differences in intrastate and interstate service growth rates.

First, it is'important to understand the observed relationship between rates of
growth of output and rates of lrowth of TFP. Faster growth in usage (intentate or

intrastate), for example, leads to a more rapid replacement of netWork switches and trunks

which are common facilities used to produce both interstate and intrastate usage servieci.

Hence more rapid interstate output growth leads to more rapid total company productivity

growth. In exacUy the same manner, more rapid intrastate usage groWth leads to the same

increased growth in total company TFP. Thus, even if interstate and intrastate services were
• ~,_, ~'~ ~. ..-. ,. ~ .. lor •

separable (so that we could identify separate productivity growth rates-which we cannot),

their TFP growth rates would be the same and would not depend on' which service was

actually growing more rapidly over any particular historical period.

Second, suppose that interstate and intrastate message usage services were identical

(and thus experienced identical historical TFP lrowth rates). An additional component of

overall intrastate output is related to lines, and it is correct that the growth in lines has

31 NMiaDal~ R-.rcb AI"OC'ildM, IDe., "ADa1yliJ of AT&tT'I~iup.nlOaoflD"""'·
AQClIII CbIrpIu~ tac.Dliv.~OD IDd .. of Re&uta RcplatioD." PiW.·lleply Commenq,·
............ PCC', Npot'i GIld 0rtJ. aDd S«t»td FIATlMr Nolie. ofPropos«l'''RM'-rttI1clnj 'in tc Docket 87-
313. Aupit 3,190..". .' , '. '

J2L.L Chri...... P.E. ~Iaoecb. aad M.Ii. M.ilMn, "Produodvicy of the I,.oQl Operatial'telepboae
COIIIpIDica Subjoc:t to Price Cap Reau1a1iOD,· Cbri...... AIIoci..... May 3, 1994, p. 23.
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signifu:antly laued the growth in usage services over the post-divestiture period. Does the

inclusion of line-related services in the measure of intrastate output suaest that interstate

TFP growth-if identifIable-would be greater than the aalregate fum TFP vowth? The

answer is no because the production process of a multiservice telecommunications firm

cannot be separated between line and usage-related oUtputs. 33 If the production process is

not separable, it rna.kcs no sense to speak of productivity growth for lines or usaae

individually.

In conclusion, TFP lrowth is undefined for intrastate and intmstate services, and

attempts to adjust aggregate measures of TFP growth to offset differential rates of output

growth or different average margins between price and cost can only be described as

arbitrary. Because separate productivity growth ra~s for interstate and intrastate services do .

not wst, it is futile to ponder how to adjust an a&&repte TFP measure to approximate the

non-existent separated growth rates.

B. Productivity Growth Cannot be Measured IDdepeDdentIy for Reaulated
aDd Nonreculated Ser9ices Produced Usilll Common FacilltJes

The FCC 1987 JOiN Cost O,..,.u established rules (set out in Part 64 of the
.' • '1·

Commission's Rules) to separate costs of regulated and nonregulated services, including both

incremental costs that can be assigned on a cost-causative basis and common costs that

cannot. The Order requires large LEes to file cost allocation manuals (CAMs) that detail

each company's implementation of the rules and to submit to an annual independent audit to

attest that the firm complies with the manual. Like the Part 36 jurisdictional separations

rules, these Part 64 rules assign costs to regulated and nonregulated services on an ot1tet­

thaD-cost-eausal basis.

JI So.- iIIIportant c:aIt-rwluciD; teelmical chIqes an COIDIDQIl KrOll IiDea IDd UMp. e.,.•
develop..-.. ill opIical fiber ttuIpOrt aad in iu&allatioD and maiDtenaDce ..vialS duouah procell reo­
enai""riaI iDitiativea.

M JoiN CQ6I Ortkr. 2 FCC If«. al 1298.
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However, unlike the Part 36 rules, FCC accounting rules do avoid splitting

revenues and costs of regulated and unregulated services that share facilities or costs.

According to the Part 32 accounting rules, revenues and expenses are booked to accounts

within the regulated telephone company whenever the function in question entails costs that

are common with the production of a regulated service. Only when production of the service

has no shared or common costs with a regulated service would its revenues and expenses be

recorded in a separate set of accounts. 3S Pan 64 rules are then used to allocate the balances

in accounts between regulated and nonregulated sectors, and Part 36 rules are applied to the

regulated balances remainine in these accounts (sometimes called "subject to separations·

accounts) to effect jurisdictional separations.

Paragraph 70 of the FFN suggests that because

(w)ith respect to other unreaulated servicea, however, the production functions
may differ substantially from those of regUlated services since nonregulated
services include foreign service offerings and noncommunications services

it milht be

possible and l'IIUOnable to exclude some or all nonrqulatcd services from the
TFP calculation even though we decide to include intrastate services in the
calculation.

To the extent that Part 32 accounting rules recognize and idenify when felulated and

nonregulated services share no common costs or facilities, it is reasonable to treat the

production function of the· telephone company as separable between regulated and

nonregulated services-in the sense that its cost function can be written.as the sum of

independent cost functions for the aggregate of regulated services and the aurepte of

nonregulated services. Under no likely conditions, howevert could Part 64 separated data be

used to measure the costs attributable separately to individual regulated or unreculated

services because of the existence of a shared production funtioD Goint and common costs).

U See. e.••, 47 CPR Sec;tioo 32.4999(1).

i ;
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IV. Tmt IIIsToRlCAL 1lEVENIJE MEmOD SHOULD NOT BE USED TO SET A PaoOOC11Vl1Y TARGET

Althouah it tentatively adopted the TFP-based approach for cstablishinl the X factor, the

FCC is JCCking comments on a number of other approaches, including the Historical Revenue

Method.)6 In particular, Issue 2a asks:

• Is the Historical Revenue Method Superior to a 1rP-based approach for

devclopinC an X-factor?

The answer is no. The Historical Revenue Method provides perverse productivity incentives:

~tially the same disincentives of traditional cost-plus regulation. In addition, the deviations

between accounting and economic costs introduce serious measurement errors so that the method

is an extremely poor approach to establish a productivity factor for a price cap plan.

We elaborate by addressina the specific issues addressed in's.80 - 83. In particular,

181 deals with the. fundamental issue of incentives, and , 83 deals with the mathematical

basis for the approach. Paragraphs 80, and 82 address implementation details in the event

that the approach is adopted. We address the paragraphs in this oreier.

A. ProcludiYity IDcentives

Paragraph 81 asks: "Does the Historical Revenue Method provide adequate

incentives for LEes to increase productivity and become more innovUive?· The answer is

no. As we explained in NERA's June 1994 reply comments, because this method resembles

traditional re,ulation, it does nol provide proper efficiency incentives. We repeat our ~lier
analysis of this issue ~e.n:.

In me 1994 review, several parties asserted that LEe earnings had risen· under the

price cap plan or were simply too high, and they proposed an increase in X to resolve these

problems. Both AT&T and GSA based their productivity offset recommendations on a direct

assessment of the LECs' actual accounting earnings performance during the price cap period.

3ll n. medIocl wu propoIOd by AT&T (aACl allO GSA) aDd baa bMD l:&1ltd &he Direct Mecbod by ill
pmp ....&a. . , >

1,
i
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While employing somewhat different methodologies, both answered the question: what would

the X factor have to have been for the LEes to have earned the target return (11.25 percent)

during the price cap period. Both then proposed a mid-eourse adjustment to the

Commission's productivity offset based on that calculated historical X.

That proposal represented a Kross misunderstanding of how incentive regulation

works; if implemented, it would eviscerate the Commission's attempted regulatory reform

and institute in its place, traditional cost-plus regulation with a three-year tag. The very

desilD of incentive regulation requires that the LEes 1101 be required to forfeit the CIltirety of

the gains obtained from their own improved performance. Hence measurements of achieved

productivity growth should have only a limited role: to serve as a diagnostic measure of

whether the original parameters of the plan were seriously in error. niece are two reasons

for this limitation:

(i) productivity growth exhibits fairly large year-ta-year variations, so that most

observed deviations from the expected value are well within the normal range. It

would be senseless to vary parameters of the plan to track random fluctuations in

annual productivity growth; and

(ti) unusually large productivity gains could be the result of rrwuagemcnt eff1.
Adjusting the plan subsequent to this effort would severely erode the incentiyes of the

I

plan to the point of creating a thinly-disguised version of traditional cost-plus

reaulation.

The oft&ina1 price cap plan contemplated a wide range of acceptable earnings

outcomes: a floor was established at 10.25 percent, 50150 sharing of eaminp would begin at

12.25 percent, and earnings were capped at 16.25 percent. Earnings within this range were

permitted to deviate (up or down) from 11.25 percent, and the acceptable degree of deviation

was not unintentional. Indeed. it constituted the essential differen~ between the pri~ cap
I ' ; •

plan and ordinary rate of return regula!ion. If the range of acceptable earnings outcomes had
, . "1: .. ~ .,..... •

been smaller-e.g., if it shrunk to zero (around 11.25 percent)-the price cap plan ~ould
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have operated exactly as theoretical rate of return regulation.J7 The pri~ cap formula would

have adjusted prices every year, but earnings adjustments would have ensured that prices in

total changed just as they would have changed had rate of return reluJation continued. Thus

earnings that deviatec1 from 11.25 percent but remained in the range contemplated by the plan

were not considered excessive or deficient,. and allowing earnings to deviate from 11.25

percent is an essential component of the plan.

It is noteworthy that according to AT&T's data presented in the 1994 Review, no

RBOC's rate of return fell outside this range, averaged over the price cap period. In fact,

the aVeraJc rate of return for the price cap companies fell comfortably in the center of the

range. Adjusting a plan on the basis of actual outcomes that are clearly within the range

contemplated by the plan would have simply been a return to the bad old days of traditional .

cost-based replation, which the Commission rightly rejected as antiquated and in need of

change.

Another problem with using earnings in the way contemplated by the historical

revenue method is that LEe earnings-as measured by regulatory accounting rules-do not

pretend to measure economic profit and are notoriously poor proxies for it. Moreover,-:

chlmges in accounting earnings arc also a poor measure of chanles fn economic profit. First,

economic profit is not defined for interstate sexvices because there1s·no economic basis upon
<t .,

which to split common costs between interstate and intrastate services. Second, the

accounting treatment of depreciation for regulated LEes is based on asset lives that are

currently too long and have historically been too long, so that LEe accounting profits are

overstated relative to economic profits. As telecommunications markets become more

competitive, market forces will undertake a more realistic appraisal of the LEe capital stock,

and as asset Jives ·are ,redu=, the associated changes. in accounting profits.will be again a

poor measure of changes in economic profits.3I Third. relulated earnings are affected by
numerous accounting conventions, so that a firm's decision to accelerate the depreciation

37 Tbia~ lao.. irreIpeQcin of &be level of the alllbor'iMd rate of ~~.' If the~ rap of
eamiDp Ihraak 10 zero arouad 12.25 perc:ea&, rbe oute:ome would be indilltinpisbable from eoet-plus~
UliaI12.25 perc:eat u the·autborimd rate of retum.

• Sea. for example. Riva Allu, "HoJleSly im't such a bad policy, .. ForlHs. July 4. 1994, p. U8.

I'~ \..
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expense associated widt an asset would affect measured productivity growth in this method

but would not, in reality, affect the &rowth rates of outputs, inputs or actual proctUCtiVi1.39

A second problem with infernn& a productivity differential.from earnings data is

that the calculation presupposes that all other aspects of the plan perform correctly. In

particular, if some exogenous cost chanles-positive or negative-were not accounted for

under the price cap plan or if their effect on costs beyond their effect on the GDP-PI were
i ',"

calculated incorrectly, one could no longer infer the level of the achieved historical

productivity offset from data on earnings.

Because price cap regulation decouples prices from accountinl costs, re&ulated

firms operate under efficiency incentives similar to those facing unregulated firms,

However, the efficiency benefits from price caps depend on managers having confidence thai

superior cost savings will not ultimately be taken away throulh inappropriate adjustments to .

the plan, For example, if manaeement believed that superior realized productivity Would

triaer an increase in the productivity tar,et in the future, the efficiency incentives would be

severely eroded.

While the actu~ performance (including the change in prodUCtivity) of the LEes
.- .' • . ,J.,' .., . ..

durinl the price cap period may be germane to the review of the program, the results must

be interpreted in the context of the Commission's intent in establishing the plan. In order to

ensure long-term stability and to avoid a return to traditional cost-plus regulation, it is

absolutely essential that the productivity gains realized. under price caps not be used to

recalculate a firm's price cap productivity target. For example, suppose the LEe indusuy

implemented a COlt-savini PfOlraJn that lowered the kvel of inputs by one percent. but did

not affect tho race of chan&e ill inputs in the future. Such a change ~ould show up asa one
, • ,. A

pcICCIlt improvement in productivity in the year it occurred-, If this measurement caused the

productivity target to increase by one percent, the LECs would be forced to live back.their

~. .' ~

If A TPP Rudy-like tile Cbri..... Auoci........y filed ill tbUl DocIcet-::-tbal __ ecoaomic
dflprlci.'. ill ita eak:ul.1ioD of til. ~cal Mack ja DOt afI'ccM by dIMe accouaUaI COG~cioudial would
di.rmt the tn- of uWY" preacIlrod by ATAT lIDd GSA and DOW referred to u the H~oalRewaue
Medaod.
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